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This book is a collection of thirty published and unpublished 
essays written by the author over a period of about a quarter-cen- 
tury. The essays cover not only Charles S, Peirce' mathematics, 
science, logic, philosophy, history of science, and textbook writ- 
ing, but the interrelations among the preceding as well. Spiced 
with stimulating quotations from Peirce' manuscripts, these well- 
written articles easily convince the reader of Eisele's major 
theses: that Peirce' scientific and, particularly, mathematical 
work influenced his philosophy; and that Peirce was "primarily 
a mathematician, logician, and philosopher" (p. 295). 
Carolyn Eisele enjoys an international reputation--among his- 
torians, mathematicians, and philosophers--for her recovery of 
the scientific and mathematical components of Peirce' career and 
for her persuasive and persistent arguments in favor of the two 
aforementioned theses. This collection of essays permits the 
reader to trace the development of Eisele's Peircean scholarship: 
to see how her understanding and appreciation of Peixce' science 
and, especially, mathematics evolved, ever fueled by the dis- 
covery and careful study of new manuscript material (much of which 
has subsequently been published), and how she developed her case 
for the connections between Peirce' science (principally mathe- 
matics) and philosophy. 
In the essays which deal with these connections, including 
the hitherto-unpublished Chapters 22, 23, and 27, Eisele clearly 
establishes that Peirce consciously used mathematics in his phil- 
osophical work. Believing that his "special business" was "to 
bring mathematical exactitude . . . into philosophy, and to apply 
the ideas of mathematics in philosophy" (p. 277), Peirce incor- 
porated mathematical methodology and concepts into his philosophy. 
Thus his philosophical writings contain mathematical terminology 
and figures of speech, an understanding of which is a prerequisite 
to understanding the philosophical ideas contained therein. As 
evidence of this, Eisele shows how Peirce worked concepts and 
terms from non-Euclidean geometry into his philosophy. (One of 
the first philosophers to understand non-Euclidean geometries, 
Peirce anticipated a revision of the foundations of philosophy 
as an inevitable consequence of the development of these geome- 
tries.) In his philosophical writings, Peirce referred, for 
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example, to the Absolute which, as Eisele cautions, should not 
be assigned a traditional metaphysical interpretation but rather 
should be evaluated in the light of the similarities which Peirce 
postulated between this metaphysical Absolute and Cayley's abso- 
lute. Peirce even separated out three kinds of philosophy--hyper- 
bolic, elliptic, and parabolic--distinguished through use of the 
Absolute, thus having geometrical parallels. 
The essays offer a considerable number of other examples of 
Peirce' appeal to mathematics in his philosophical writings. But 
how essential were the scientific and mathematical elements of 
Peirce' philosophy? This question is not answered in the collec- 
tion under review, in which Eisele only begins to suggest the 
nature and extent of the influence of Peirce' science (principally 
mathematics) on his philosophy. Yet the omission of an in-depth 
exploration of this influence is not to be viewed as a flaw in 
Eisele's scholarship; it is mentioned here only to alert the 
reader to the justified limitations of this collection. After 
reading her essays, one senses that a major goal of Eisele's 
Peircean scholarship has been to isolate, document, and explain 
the scientific and mathematical elements of Peirce' philosophy, 
thereby challenging other historians and philosophers to present 
a coherent interpretation of his philosophy into which these 
elements are integrated. 
In addition to raising the question of the relationship be- 
tween his mathematics and philosophy, this book offers a wealth 
of basic information on Peirce' varied mathematical researches. 
Eisele makes a strong argument in favor of a reevaluation of 
Peirce as one of the leading American mathematicians of the late 
19th and early 20th centuries. Chapter 13, for example, deals 
with his invention of the quincuncial map projection, an appli- 
cation of elliptic functions and Jacobian elliptic integrals to 
conformal mapping. Other essays demonstrate that Peirce' work 
in pure mathematics and the foundations of mathematics was even 
more far reaching and creative than his contributions to applied 
mathematics. Peirce, for example, tackled the four-color problem, 
whose elusive proof he sought as a test of his theory of method. 
(This and other examples show, incidentally, that the relation- 
ship between his mathematics and philosophy was bidirectional, 
with his philosophical interests sometimes determining the direc- 
tion of his mathematical researches.) 
Peirce also struggled with the mathematical concept of the 
infinite, claiming priority for the mathematical distinctionr 
usually attributed to Dedekind, between finite and infinite col- 
lections. He was among the first to appreciate Cantor's work 
on the infinite, which, in turn, led him to the concept of a 
supermultitudinous collection (beyond all the alephs), which 
ceases to be a collection and becomes a continuum. Furthermore, 
Eisele argues, Peirce deserves some credit for development of 
the idea of an n-valued logic. Bothered by the conclusion that 
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a continuum contains no discrete points, Peirce flirted with 
abandonment of the law of the excluded middle, turning to a 
three-valued logic. "Kant's real definition," he wrote in 1903, 
"implies that a continuous line contains no points. Now if we 
are to accept the common-sense idea of continuity ,.. we must 
either say that a continuous Line contains no points or we must 
say that the principle of the excluded middle does not hold of 
those points" (p. 212). 
Peirce' other mathematical interests included Linear associ- 
ative algebras and infinitesimals; for his work on the latter, 
in fact, Eisele describes Peirce as "a precursor in the continuum 
concept of non-standard analysis" fp. 248). Peirce also tried 
his hand (but with less success) at the preparation of elementary 
mathematics textbooks, the subject of a number of Eisele.'s 
essays. 
This collection does not represent the final word on the re- 
lationship between Peirce' science and philosophy; nor does it 
constitute a definitive treatment of his mathematics. Rather, as 
a pioneer exploring virgin territory, Eisele has uncovered Peirce' 
mathematical writings, and reproduced many lengthy extracts, but 
has only briefly analyzed them. Having read the collection one 
is convinced that there is room for additional settlers in this 
area of Peircean scholarship and in related areas. As any good 
pioneer historical work should, the collection suggests a few 
directions in which Eisele's followers in the history of mathe- 
matics and perhaps Eisele herself may profitably take Peircean 
scholarship. Eisele's relatively brief remarks concerning the 
mathematical infinite, for example, indicate the need for a de- 
tailed comparative study of the views of Peirce, Dedekind, and 
Cantor on the subject--a study, one would hope, based on analysis 
of the relevant original materials of all three. Such a monumen- 
tal project, moreover, would have to deal (on a specific level) 
with the problem of whether Peirce' mathematical ideas played 
any significant role in the development of those of his renowned 
contemporaries and successors, or if Peirce was an isolated, rel- 
atively uninfluential. genius. The general problem of the impact 
of Peirce' ideas is acknowledged by Eisele but left unresolved. 
(Eisele herself at one point compares Peirce with Leonardo da 
Vinci and Roger Bacon.) 
Also, historians of American science would be well advised 
to comb this collection for clues to the dynamics of American 
mathematics of the late 19th and early 20th centuries. Scattered 
throughout the essays are comments on such leading American math- 
ematicians of the period as Benjamin Peirce (C. S. Peirce' father), 
J. M. Peirce (his brother), Simon Newcomb, G. W. Hill, and E. H. 
Moore. Of additional interest, Charles S. Peirce is a prime ex- 
ample of a mathematician caught on the boundary between amateurism 
and professionalism during the period of the rapid professiona&i- 
zation of American mathematics. Careful analysis of select 
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aspects of his mathematical career--his dealings with, for example, 
leading American mathematical professionals, the American Journal 
of Mathematics, the American Mathematical Society, and Johns 
Hopkins University, all touched on in these essays--would prob- 
ably deepen our understanding of the process'by which a strong 
mathematical ~o~unity emerged in the United States during the 
late 19th and early 20th centuries. 
As this collection shows, Peirce was not only a mathematician, 
logician, and philosopher, but a historian of science as well. 
Eisele's essays on Peirce as historian do not concentrate so much 
on his historical work per se (aLthough there is a fine chapter 
on his comments on Fibonacci's Liber Abaci), but rather emphasize 
the major motive for his exploration of the scientific and mathe- 
matical past. Peirce believed that the past was relevant to the 
present and that study of the history of science could, for ex- 
ample, elucidate the method of science, which was one of the main 
objects of all his studies. Thus he cited the work of Kepler 
and Galileo in support of his contention that abduction, or in- 
stinctual guessing, was one of three major methods of inference 
(the other two being induction and deduction), Peirce' convic- 
tion that, in order to understand the methods or philosophy of 
science, one not only has to do science but also has to study its 
past, as carefully explained by Eisele, is indeed a feature of 
his thought likely to provide much-needed encouragement to those 
rare present-day promoters of the integration of science, its 
-history, and its philosophy. 
It is unfortunate, then, that, despite its wide scope and 
many other attractive features, this collection of essays creates 
a somewhat negative impression. Its weakness, however, is not 
due to flaws in Eisele's scholarship, which is admirable and sug- 
gestive. Rather the work is a victim of its design as a collec- 
tion of all the essays and lectures of a scholar on a particular 
topic written over a long, productive career. As such, this work 
contains thirty chapters, of lengths from three to almost seventy 
pages I composed for such diverse audiences as historians, mathe- 
maticians, and philosophers. The sheer number of chapters, their 
differences in length and therefore in depth of coverage of their 
respective topics, and the repetition of some material from chap- 
ter to chapter simply wear down even the most enthusiastic reader. 
Who can, for example, without mild irritation read in three sep- 
arate places a direct quotation in which someone associated with 
the U.S. Coast and Geodetic Survey notes that the Survey employed 
Peirce' quincuncial map projection in depicting international 
air routes (all following earlier comments on this application)? 
In summary, this book is strongly recommended, especially for 
historians, mathematicians, and philosophers. The recommendation, 
however, carries a caveat. The book is a collection of separate 
chapters, organized mostly chronologically (according to date of 
original publication or presentation), with occasional redundan- 
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ties; it is not a definitive interpretation either of the con- 
nections between Peirce' mathematics and philosophy or of his 
mathematics. It is, rather, a pioneer study of both the pre- 
ceding and, as such, is extremely useful. 
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E. B. Christoffel (1829-1900) is perhaps best known in the 
mathematics community because of his paper of 1869 in Crelle's 
Journal on the transformation of homogeneous differential ex- 
pressions of the second degree. This is the paper which gave 
the names to the Christoffel symbols and the Riemann-Christoffel 
tensor in differential geometry. But Christoffel taught and 
published on a wide variety of subjects in the fields opened by 
Gauss and Riemann and continued by such men as Schwarz and Prym, 
leaving his stamp on colleagues and pupils. This handsome mem- 
orial publication has been prepared by the editors of a local 
periodical in the district of Aachen (Aix-la-Chapelle), the dis- 
trict containing the little town of Monschau (Montjoie) .where 
Christof.fel was born and had his first instruction. 
After visiting the gymnasium at Cologne, Christoffel studied 
at Berlin under such men as Dirichlet and Steiner; he received 
his Ph.D. in 1856 writing a (Latin) thesis on the motion of 
electricity in homogeneous bodies; his thesis advisers were 
Martin Ohm, Kummer, and Magnus. In 1862, he became a professor 
at the Polytechnikum in Ziirich, then at Berlin. 1869 was the 
year in which Christoffel moved to a similar position at the 
Gewerbeakademie in Berlin, a predecessor of the present Techni- 
cal University, where Weierstrass had taught from 1856 to 1861. 
In 1872, he accepted a position as professor at the University 
of Strassburg, an institution that had become German after the 
France-Prussian war. Here, where Theodor Reye was one of his 
colleagues, he taught until 1895. 
Christoffel left an excellent reputation as a clear and con- 
scientious teacher. His research, later published in his Col- 
lected Works, deals with numerical mathematics (Gauss-Christoffel 
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